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(54) FINE PATTERN FORMING DEVICE, ITS MANUFACTURE, AND METHOD OF 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fine pattern 
forming device capable of aligning a nano- imprint 
pattern, a method of manufacturing it and a method of 
forming it 

SOLUTION: A nano-imprint mold 1 is provided on a mold 
board 4 which is capable of transmitting light or the like, 
and a position reference mark 5 is formed on the mold 
board 4. A mark is formed on a wafer corresponding to 
the mark on the mold board 4. After the mark 5 is 
formed on the mold board 4, the nano-imprint mold 1 is 
formed on the mold board 4 referring to the position of 
the mark 5 to accurately position the mold 1 on the 
board 4. The mold 1 and the mark 5 are formed on the 
mold board 4, by which the mark 5 of the mold board 4 
and the mark provided on the wafer are observed 
referring to each other at the same time from above the 
wafer through the mold board 4 which transmits light, 
and the wafer and the mold are relatively aligned with 
each other. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 



20.04.2000 
11.06.2002 



BEST AVAILABLE COPY 



Searching PAJ 




decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 




(i9)B#in$iif/T* (jp) (i2> & g§ §^ ^ ( A ) aimmm&mn 

#^2000-323461 
, (P2000 -323461A) 



<43)&fflB ¥Ji£l2#llJ324B<2000. 11.24) 



(51)Inta r 
H0 1L 21/3065 
21/027 




fi p-?>r(##) 

HOIL 21/302 J 5F0 0 4 
21/30 5 0 2M 5F046 
5 02Z 

* M*3S<D»7 OL <± 7 1) 




ftM¥l 1-130608 


(71)ffiHA 000004237 








(22) HUSH 


3£fifclI^5MllB(1999 5 11) 


























(74)ftSA 100108578 












F*-A(##) 5F004 M16 EA00 EA33 






5F046 AA28 ED01 FA05 FA08 FA14 



(54) istmvzm mm^->mmxt. *®hb£& zxm&mk 



(57) [fiK] 

IM&^&l ^>f>:/';>FcD*-;UF£, mi 

«>FO^Ftt, ^-JVFSffiCCV-^^REL 
tC^&-Jl/F<tv-^4^r-5CiCCj:or. «?x^± 

jtwccfcor^-^FaiRsajaor^-ji/F 
ctr«>*^4*-^FtcD«»tffl*r^-f^>hr 




(2) 

1 

y*>, *fc«x«*ja»s-tts^*->»flatt?«:R 
» 6 *i* c t 4 *r s mi/< * - 

[19*312 3 1JE><*->#ldaHBc, ME***-:/ 

jfc/a#a 4 m 9 x ^ 4 ©fta&acctett z&mgmm 
w-t&fc&ztiz c t z%m±? 1 EtK© 

[if^4] he**"**** a^^tuEA*- 
yfcimwL t <D&mVktbic *s # s {in#jsm© v - * # 

jgflssn, Rv-*4, fJE'^-^lSSfi©^-* 
4 tfiV-fBVL LT WH-««toJBj« S h * C 4 1 »»4 T 

S3t$s i frh 3<D^?nfrtm<o®im>*z 

£. 

[»#ffl5] ttE>**->J&S*a#* .*-JUK4S 20 
tiS*\ *fctt. ¥nttO«-T«»4 3h5C4*«« 

4T5»*si^64©i>rh^iBttoatn^*->» 
net t««4-r sfiw^ * - >fljj&ssa©S!i§£ 

So 

^R£.-ME9x»&Q{tftiM*. 

Tgigi • #JS T S t 4 «c Jt 0 te C ft 9 C 4 ££fgi4r & 

[000 1] 

[*W©K*Sa«#»] 
[0002] 

[fi£#©8tf(S] t/t. 100nm(t/ 

«T©-¥^(*«^> r ^'-->^4Sgtt^ 
WfcStfS8SR4L-C *Sttlt5. 77 2, 9 05# 

&«fcE«s*irt>s*w>7';> Koaie»»ftL 

ros. c©#B#Sfc2«K:tt. 2 5nm (^yy-h 
en* us?* hBKflWttrsetru^* h©a»ai»* 

*-->y*frtt3^WB^S*va>S.- 50 



^2 0 0 0-3 2 3 46 1 
2 

[0003] hbr, flaw>^^-f>^y>ncj:»a 

y*h*ifc*U *-;l/.F£7©±fc*-;t>Fl 

*»istra. hb (b) Ksvrj^ic, c©* 

-;i/Fl*u^xh2^fPUotfSc4K:«J:vc, *- 
AF 1 ©><*->* h2^K^1"*, cct H 
6 (c) KiR-fiStc. F 20i»#*-AF 1 

©i£MB»©afSj:*)fe**i»a^tt, a#tt©Asyr 

9f-j7<i*>xy*l'? (H*-C«R I E) tx^ 

±E*H»»5 , 7 7 2, 9 05 #fi«iB»©^ -> 
^>^U>FKJ:S/<*-->y*tt«c*l»rB, 2 5 
nra h*) HTB«©^*-^>y*HSl/ 

[0 004] 

[*W*JJj?»LJ:5 4rS8KI] bfr0ft#6, S£*© 

<o^x/%4©tH*ftt«*»ia*a*«ifci>- *©&». •> 

aWf*.ftl>4t>5MH3V*i. ^ e>tc. B-3*'\t* 
4»^4©*H^a*ttS*a*m>. jSHlAr, 21 

JSLtccfefc s y > r ; > f c ft 5 fc , 

TtHBaox * - - > ^fctT* ft 4 1*5 BS«W* S . 

w^fti^ccB, *«ti®^©j£ffl^ffliir* 
a, s6K»©*w«6a©«ji«:*j^rB 1 ^ptc 

octfph. »ff©^^^>^y>h©^**aw*» 
a©iS3§(c3^-rsc 4»BKr as 4^ ^ras^Ao 

/to 

[000 5] #JMJ!tt> ±E©*t»K:a*TftSnfcfe 
©r. ^ft<4fcaT©Btt©5fe©l^*aflE0*5 

4-rafe©rAa. 

Y>^';>htCJ:S/^-->^©r^Y>>F 

uffift - »«r s c 4 . 

•±E©uttftmi'i * - y&j&giwmmiT&zmm 

1"SC4 0 

®^yY>^«;> FK<fcS^*-->^©75Y>>F 
lNBft«B^*->*«»ffi*««"rsc 4. 
[0006] 

[BWI*»»-rSte»©*S] *«B©Wi^*->» 



(3) 

3 

WIB ■? * ^ <t©&gfcteK:tett SfiLg#!BJB©v- 

ffl©7-*#BfiS3h. SEV-?^ IWBXjr-Z/J&J* 10 
g«©v- * £#¥MILTBg|*MBtttcffM3 ft* C 
&#g»U>. *RBt*. WE>< * 

JUEWKJBfcOfc. *l6M©aifffl^*f->©}BfiJ6*ffi 

b. . x ^ k— fs^s * - >j&&-r sasffl^ * - > 

<t. tJIB?x."<t©ffig8ys£>*. ft. £ 

[0 00 7]*j^Kfcl,>ttt, ^y^>-7*y>h©ffi 

(Af->Jf5fi8#S) £. ft. H*. SfcBX 

iSW. c©*-*F&1S{c{^#!Sffl©v--*£l9WS 

fobtc?-* Zfcfc-fZ. FSfitcSfrs*-^ 
Fofflftftgft&fcfilKII <tf ^fc&cc. ts-4y?<) 
> h©*-;V F*. F»Rtt:v-**jft£l,fc& 

cc^-ji/Fiv-^j&^-rscitc^-j-c. -i/x^© 

^-^FSfotssflifre.. ft. -<3f-x 
x^k: «fc -sr*-^ Fastaat-c*-* f«k© 

v- * <t 9 *;%© v- * £ «|SI*(CM* • #J$f 5 C t 
#-C*. £x^±*--;l<F<!:©tB*f&g£T7-M>F 

[0008] 

fl^ilg. -e©Sjgm teJ:tf^JiS;fi£©Jfn0^ 

0. 02 b. *mimmDmiirfii->Bf&imt:nft 

-JUF. 2BUy^h. 3lttx«T*S. 

[0009] *snt^»{c*ji>-cB. 0 1 icmx *> 



#^2 00 0-3 2 34 6 1 
4 

#»> ib. *9©aatt**f**-* FSfi 

*5fc0C*--;l'FffiR4±K:»iW-*. Sltt^-r* 
%M0BB-C& *-* F 1 Bfife«S«tBItt{CJ/ V 3> 
*«&£©•*- JUF& 7£*-;WF 
*«4±«c5B»3#»'r > *©*-*F£7±KBMfcJg& 

[0010] «a«0!«IWC4Jl»"CB. *r* FS7Bft 

Tfc. 't7x^3±H^6^x^3{4B<!:- : e-;l'F l©(ii 
g%l5IRF«:#M*S^BSIS-rSC4*fCt%^. - 

£ 4 I > S C £ V V x 3 _LM#> 6> 9 * ^ 3 fitHi •=& 
-;VFl©fig*#R§a)'5^B«IB-Ct-5. C©J:^ 

(c. ^rinis»!ii©!f$»B. **aas***-^F« 

S4±K. *-;UF 1 £Gtg#itf8©?-4'5£©2o 
[ 0 0 1 1 ] A >7>) y h©jfigTB*-;l' F 1 
*-JU FS«4 B36?:jgil?-a'-S14M«:^-3/cW-CB^ 
C©Ci^6> *-;UFSfi4©W*4<tL/TB»M*'-7 
-C. igg*±#3tt%OlS^Bji^©*7Xrfeprt|-C 
[0 0 1 2 ] *-;bFKS4±©-7-^5B. *PA£ 

[0013] AKTU * > h^KO^TiftlJI-f 4. 
*HJS»«©»^^->m*SK43^tB. 02 (C 
^fJc^CC, ^3tlSIM©^*^3±{CB*?)^i;ft 
r-5^y> Fffl©"7-^6?:^fiSUT*J<. -7-^6© 
JPtttt. ^x^SiCa^h^^h^-Cff^+lSfc© 

fcfeOfti*4fflWCim5. *-;bF2fi4±ffl 

©■? x ^ 3 iS*tfflJ^ L/. 9*«3 4*-*Fl 
t (Dm fig© T 7 A * > h 4tf 5 . 
[0 0 14]v-*5. 6ag©KSB. "7-^5. 6 

Bf * C t "C«>0«©S!tlft%#4 C t 
[ 0 0 1 5 ] C C-C, ftgft&B#©ffig£fi±T£fc& 
CC. *-Jl-FStg4±©v-^5B, 'i7x^^3±©v- 

f e • $ bTPi i;^tc-r s c <t as 

#*U>. ^x^3±©-7-*6B^x^3<!:©=i>h 




±©fca&K«. *-;l<F*K4©v-l7 5 £. -?x^3 
_k©-7-*6£©<ig. 7l£tfcfrffl*£IE9-&3tfSC 

F£S"Rcffl.&L. 9 ^^SisZ&t-b FS«4 

F^ffl^TTlM-fSCir. v-f^(£©ftgffg£r6] 

[0016] #JSteBm>S8^*->^l$£g. •£© 

©B£. 5e>ic. *-;VF£?x^£©Gig&tf>©fiia£ 
[ooi7] jyr. $i6W{c^^»^->^g 

g. -e©Sgitm te<fcO*^^ffi©^2^MJ«l?r. 
llBD5CS^I/>Tlft?a-r-S. 03 :$^^**©g»-f 

» i gmm&tm&z&it. *-* f i f&7 

[0018] jfc&gjiS-lfS^-Jl' KSfi 

4 JitC. El 1 Lia 2 JCtkL /t*-^ F# 7 £IS:W S 
C ift < F 1 £ifiJ£7f?l&-f 6. *-* F 1 ©MS 
tt8&$fcjft3£g±. FSS4 t<mm&&#>titt 
f5JT^J:t,\ *-~;UFg&4±©v-*5©tt*4<!:iBl<$ 

a. *$«fcc«aiJc:sa«cj:n«. mi^ss^ssi^©^ 

t-Jl/Fl, 7-*5©^j£©Ig£4>&<-f SC£*J 

-Aft<h"e*-;U F 1 <WB«Wt«E"J-SC i#?J«r 

[0 0 1 9 3 &*s. ±fd©HJfe^!H©c>-rn{c-^l,i-c 
*>. u-1f-3fc©ttn fueling!. X«©»SL*S©^ 

mm fc*-;l> F 1 *RW. F«&4_LfcJ: 
tf. ^x^sifciStf-sftgr^-f jOFffi©v~* 
5. 6«-e-n*n^m *si,>«xiB*i«9.rstm 

«. -en-en. «^**c>ttx*©i*a!JtK©*<t4 

[0 0 2 0 ] fcTF. *«M«C«*«IBA*->»ja» 




(4) #182000-3 2 346 1 

6 

Si ur*-;u F 1 ©*n«5CC¥®^©m^iS5:ISW 

[0 02 1 ] *$mB1&tC*&*X, 05fC^?J:5fc. 

F 1 <Dfrt>K) icw-mm?® (^'*->«fiS#S) 
9£iaWT*.5>„ «^iS8E88£8«. Hl«rt»L4(c 
10 feWS*-JUFSS4iBSI§I1i©fc©i§n. 3t. m 
X^**^»^*>tf-A^SiS3-&^W4r# 
i£t£„ C©ST^^SS (Af->J15fiSaffi) 8K 
«» Kffly- F «S 1 1 *$ J: ^SaB**- F US 1 2 # 

kw en, c n 6«^n^n¥ffim^p 9 ©»sm@ 1 
o *j £a$mmm 1 3 ttmrz. *msmm>$m^ 

a. wi. %2%MWMt mmom^mti ttt> 

20 [0 02 2] 

[»wc«ti*].*»wcDiMin*->jBia««. -e©is 

(1 ) '<*->«5S*g»«*. fl^. *?c«X 
V. 3fe. «tF> *fc«X^ffl^rf(IB^ , 5»- 

>»jaa«E*aiiL -c >»«»r i ©a 

■ttseas • «Hr4 c tic <t 0 ag^**soitgt -r 

30 (2) cn^lisortf^citcirf). ^^-f>^v 
> F # -r. > i^*. 5 x >'^±©M^c £ftS. * 
Sl> «^JlKt>fc^TT7-Y^>f-f-SC<!:Al"BIt8-C 

(3) «na^df->^j^«K. swa-'<3'->jgfi^a 

(4) iriB^x^icii. mvx»tm^i>->fci&^ 
1st ©ttasiftfcfc w -5,fig#fiBja© 9 3 n 

.40 scitcto. ffig^cfcwiffig*. a:oisi±-rs 

8^©v- ^ i^ffimbtBSisi-Bttcc^sns c 

(5 ) Bafa^x^©-?-*^ ifia^if->^Ji)tSffi© 
v-^i*. R-© d7^ffi*-;V F «: «t »3 

50 (6)±taKJ:"3. ty-Y>^'J>FKJ:S/^--> 



(5) 



a. is j; vMi£m£<Dm i xttsinomn^ # - 

[02] *&W<D@iM>*Z->Jtm&g;. *©«5i£ 

*a*5WiainBia-c*a. 

[03] $^OjMA-J->MgS. 10 

[04] ^^©sfcffl^-^jsisa. *©isit* 



2000-32346 1 
8 

^a*^1-EKffi0-C*S. 

[05] *aw©jwn/<>->»fiaHi. *©!!£# 
[06] fBfeofMI'* # - *5WiEKiBiar * 

s. 

l-*-;I/F, 2-uy*F, 3"">*^, 4-*-;l/ 
F«fi (iiar-^XMQMi) . 5. 7-* 

-*f# . 8-««Bd«yi 

«) . io-sonm. li-iiy-ns, 12- 



[SI] 



4:*-*K«* 





6: 4x'*±-*-* 




chb] 




3: * xvn 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



LUMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



Klines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





□ 



Y SCALE DOCUMENTS 



